88
The objective of the present study was to test the importance of priming in 89 natural streams during the peak of litterfall. More specifically, we assessed the 90 effects of autumnal riparian cover on biofilm accrual and activity, and on litter 91 decomposition in streams of contrasting nutrient status. Our hypotheses were: i) 92 that biofilm accrual will be higher at open than at closed reaches, ii) that higher 93 biofilm accrual will boost litter breakdown at nutrient-poor but not at nutrient-94 rich streams, and iii) that the effect will be higher for invertebrate fragmentation 95 than for microbial decomposition. and dairies, and scattered urban areas. The same tree species occur, but the forest 111 cover is much lower than in the forest streams, grasses and bushes becoming more 6 112 important. Lithology is dominated by glacial till, streams are circumneutral and 113 richer in nutrients (Shupe, 2017 
where λ F is the mean fragmentation rate and k c and k f the breakdown rates 175 in coarse and fine mesh bags, respectively. 
206
The experiment started in late September 2017, after an unusual dry summer 207 that caused extremely low baseflows in the streams in the area. The weather 208 suddenly changed after the 16 th of October, when large storms affected the area for 209 5 days (http://climate.weather.gc.ca/). Floods scoured all bags and most of the 10 210 biofilm carriers deployed in Blaney Creek (stream F1), which led us to remove this 211 stream from the study. After these floods, weather remained fairly dry from 26 th 212 October to 7 th November, and then it rained almost every day until the end of the 213 experiment, although no large floods were registered.
214
Riparian cover at the beginning of the experiment ranged from 0 to 45% at 215 the open reaches, whereas it was higher than 76% at the closed reaches (Table 2) .
216
It decreased along the experiment in all reaches, as deciduous trees lost their 217 leaves, but the closed reaches still maintained riparian cover higher than 55%.
218
Average discharge over the study period ranged from 129 L s -1 in stream A1 to 586 219 Ls -1 in stream A2. The average temperature was higher in agricultural than in 220 forest streams (9.2-9.9 vs 7.0-8.5 °C, respectively), as were pH (7.0-7.4 vs 6.4-6.5) 221 and conductivity (163-252 vs 19 µScm -1 ). On the contrary, oxygen concentration 222 tended to be higher at forest (11.0-11.9 mgL -1 ) than at agricultural (9.3-10.1 mgL -223 1 ) streams ( 
242
Phosphate uptake in the bioassay performed with biofilm carriers ranged 243 from 0.96±0.28 µg P h -1 in reach F2C to 1.52±0.37 in reach F3C (Fig. 2) . The uptake 244 per unit of chlorophyll ranged from 32.2±12.4 to 1582±382 µg P mg Chl -1 h -1 ( Fig.   245 2). It was lowest in streams A1 and A2, the two ones with highest basal 0.0015±0.0001 to 0.0032±0.0006 dd -1 in fine mesh bags and from 0.0018±0.0003 259 to 0.0082±0.0021 dd -1 in coarse mesh bags. In fine mesh bags there were no 260 obvious differences between agricultural and forest streams, but in coarse mesh 261 bags agricultural streams tended to have higher breakdown rates (Fig. 3) . No clear 262 differences were seen between open and closed reaches. LMM showed the factors 263 stream type and canopy cover and their interaction to have no statistically 264 significant effect on fine-mesh decomposition rate, but stream had (F 3,3 = 33.8; 265 p=0.008). For coarse mesh bags the only statistically significant difference was 266 attributed to the canopy*stream interaction (F 3,36 = 3.45; p=0.027), although the 267 direction of the difference was not consistent among streams.
268
Finally, the fragmentation rate, i.e., the contribution of shredders and 269 physical abrasion to total breakdown, ranged from 0.0011 to 0.0259 d -1 , and 270 tended to be higher in agricultural than in forest streams (Fig. 4) (Haggerty et al., 2014) , whereas the uptake per unit biomass tends to 319 be greatest at oligotrophic, nutrient-poor reaches (Mulholland, 1996) .
320
Nevertheless, internal phosphorus recycling at the biofilm level gains importance 321 in nutrient-rich reaches (Mulholland et al., 1995) , which usually reduces uptake 322 rate (Proia, Romaní & Sabater, 2017) and results in our bioassay yielding highest 323 uptake rate in moderately enriched streams (Arturo Elosegi, unpublished data).
324
The small differences we found in P uptake rate per unit of chlorophyll suggest a 325 part of the algal biomass to be not very active, probably as a consequence of the 326 senescence of algal mats by the end of autumn, which reduces the biological 327 activity even if the biomass is large (Izagirre et al., 2008) . Interestingly, the weak 328 trends found between open and closed reaches point towards a higher nutrient 329 uptake per unit biomass in the latter, which again, was contrary to our 330 expectations, and could be related to site-specific characteristics such as flow 331 velocity.
332
Microbial decomposition, as measured by temperature-corrected breakdown 333 rate in fine-mesh bags, did not differ between agricultural and forest streams, or 334 between open and closed reaches, although the random factor stream was 15 335 statistically significant. This is a surprising result, as moderate nutrient 336 concentrations as those found in our agricultural streams have been shown to 337 promote litter breakdown (Gulis, Ferreira & Graca, 2006) , although effects are 338 much more clear for total decomposition (Chauvet et al., 2016) . For coarse mesh 339 bags, although there seemed to be a trend for litter to decompose faster at 340 agricultural streams, the differences in temperature-corrected breakdown rates 341 were again not statistically significant, contrasting with clear patterns shown 342 elsewhere (Woodward et al., 2012) . Nevertheless, the statistically significant 343 interaction between canopy cover and stream suggested a weak priming effect in 344 some of the streams. We can only speculate about the reasons for this difference 345 occurring only in some streams, but it is likely that local factors affected differently 346 the two reaches studied in one stream, thus overriding the weak effects of priming. 
355
The trend towards higher fragmentation rates suggests that invertebrates 356 were even more important in our agricultural than in our forest streams, which is 357 usually not the case (Hladyz et al., 2011) . Again, the interaction between stream 358 and canopy cover was statistically significant, suggesting that the priming effect 359 can be important at least in some streams.
360
Overall, our results suggest that algal priming of litter decomposition, a key 361 ecosystem process (Hagen et al., 2012) , is at best weak in natural streams during 362 autumn, when the environmental conditions become less favourable for algal 363 growth. The relevance of priming in streams remains a controversial effect.
364
Although the nutritional quality of biofilms tends to be greater when algae are 365 present (Huggins, Frenette & Arts, 2004) 
